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(54) SULFONATED FLUORINE-CONTAINING POLYMER, RESIN COMPOSITION CONTAINING 
THE SAME AND POLYMER ELECTROLYTE MEMBRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sulfonated 
fluorine-containing polymer having controlled amount of 
introduced sulfonic acid group and exhibiting excellent 
properties even at a high temperature in the case of 
using as a material for a polymer electrolyte membrane. 
SOLUTION: The sulfonated fluorine-containing polymer 
contains a repeating unit expressed by formula (6). The 
sulfonated fluorine-containing polymer preferably has a 
logarithmic viscosity of >0.1. 
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Translation of scope of claims 

Japan Laid-open Patent Application No, 2003-147 075 



Scope of Claims 
[Claim 1] 

A sulf onized fluorine-containing polymer having the following 
repeating unit represented by the formula ( 1 ) . 



(1) 



•. Xq X'cf 



(In the formula (1 ) , m and in' represent number of fluorine atom 
per aromatic ring, m and m' are an integer of 0 to 4, m+nT is 
an integer of 1 to 8, X and X' represent halogen atom, a lower 
alkyl group having 1 to 6 carbon atom or a lower alkoxyl group 
having 1 to 6 carbon atom, q and q' are number of X and X' per 
aromatic ring and q and q* are an integer of 0 to 4. R represents 
any one of bonding unit represented by the following formulas 
(2a) to (2j). 



(2 a) 
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(In any formula of (2a) to (2j), iu to n 29 represent number of 
sulfonic acid group per aromatic ring, ni to n 2 9 are an integer 
of 0 to 2, ni+n 2 , n 3 +n 4 , n 5 +n 6 , n 7 +n 8 and n 9 +ni 0 are an integer 
of 1 to 4/ nn+ni2+ni3 is an integer of 1 to 6, ni4+ni5+ni 6 +ni 7 , 
n 18 +ni 9 +n 20 +n 21 , n 22 +n 23 +n 2 4+n 25 and n 26 +n 2 7+n 28 +n 29 are an integer of 
1 to 8. Zi to Z 29 is one or more functional groups selected from 
the group consisting of lower alky 1 group having 1 to 6 carbon 
atom, lower alkoxy group having 1 to 6 carbon atom, lower carboxy 
group having 1 to 6 carbon atom, lower carbonyl group having 
1 to 6 carbon atom, nitro group, amino group, hydroxy group and 
halogen atom, r 1 to r 29 represent number of the functional group 
represented by Z 1 to Z 29 per aromatic ring, ri to r 29 are an integer 
of 0 to 5, n k +r k ^4 (k=l to 10, 12 to 13, 15 to 16, 18 to 23, 
26 to 29), n k +r k ^5 ( k=l 1 , 14 , 17 ) , n k +r k ^3 (k=24,25).) 
[Claim 2] 

The sulf onized fluorine-containing polymer according to claim 
1 wherein the repeating unit represented by the formula ( 1 ) is 
a repeating unit represented by the following formula (3). 



(In the formula (3) , m and m' represent number of fluorine atom 
per aromatic ring, m and m' are an integer of 0 to 4, m+m 1 is 
an integer of 1 to 8, and R represents any one of bonding units 
represented by the formulas (2a) to (2j).) 
[Claim 3] 

The sulfonized fluorine-containing polymer according to claim 
1 wherein the repeating unit represented by the formula ( 1 ) is 
a repeating unit represented by the following formula (4). 



(In the formula (4) , m and m' represent number of fluorine atom 
per aromatic ring, m and m' are 4, and R represent any one of 
bonding units, represented by the formulas (2a) to (2j).) 
[Claim 4] 




(3) 




(4) 
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The sulf onized fluorine-containing polymer according to claim 

1 wherein the repeating unit represented by the formula ( 1 ) is 
a repeating unit represented by the following formula (5). 

E F 

s-C^^Q-^Q^-*- 3 )- (5) 

F F 

(In the formula (5), R represents any one of bonding units 
represented by the formulas (2a) to (2j).) 
[Claim 5] 

The sulfonized fluorine-containing polymer according to any 
one of claims 1 to 4 wherein ri to r 29 are 0 in R represented 
by any one of formulas (2a) to (2j). 
[Claim 6] 

The sulfonized fluorine-containing polymer according to any 
one of claims 1 to 5 wherein ni+n 2 , n 3 +n 4 , n 5 +n 6 , n 7 +n 8 and n 9 +ni 0 , 
n^+nis+nie+niv , ni8+ni 9 +n 2 o+n 2 i , n 2 2+n23+n 2 4+n24 and n 2 6+n 2 7+n 2 8+n 29 are 

2 and nn+n^+nn is 1 or 2 in R represented by any one of formulas 
(2a) to (2j). 

[Claim 7] 

The sulfonized fluorine-containing polymer according to claim 
6 wherein ni to hn, n i4 f n i7 to ni 9 , n 22 , n 23 , n 2 e and n 2 7 are 1, 
and n i2 , ni 3 , ni 5 / n i6/ ni 7/ n 2i , n 24 f n 25 , n 2 s and n 29 are 0 in R 
represented by any one of formulas (2a) to (2j). 
[Claim 8] 

The sulfonized fluorine-containing polymer according to 
claims 1 to 7 wherein R is one or more selected from the bonding 
units represented by the formulas (2f), (2g), (2h), (2i) and 

(2j). 
[Claim 9] 

The sulfonized fluorine-containing polymer according to claim 
1 wherein the repeating unit represented by the formula ( 1 ) is 
a repeating unit represented by the following formula (6). 
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[Claim 10] 

The sulfonized fluorine-containing polymer according to 
claims 1 to 9 wherein the intrinsic viscosity is not less than 
0.1. 

[Claim 11] 

The sulfonized fluorine-containing polymer according to 
claims 1 to 10 wherein the total molar amount of the repeating 
unit represented by the formula (1) is 50 to 100% by mole in 
total repeating units contained in the whole polymer. 
[Claim 12] 

A sulfonized fluorine-containing polymer having the following 
repeating unit represented by the formula (7). 




(In the formula (7), p represents the number of fluorine atom 
per aromatic ring, p is 1 or 2, R represents any one of bonding 
units represented by the following formulas (2a) to (2j). In 
the formulas (2a) to (2j) and (7), nl to n3 0 represent the number 
of sulfonic acid group per aromatic ring, nl to n3 0 are an integer 
of 0 to 2, ni+n 2 +n 30 , n 3 +n 4 +n 30 , n 5 +n 6 +n 30 , n 7 +n 8 +n 30 and n 9 +ni 0 +n 30 
are an integer of 1 to 6, nn+ni 2 +ni 3 +n 30 is an integer of 1 to 
8 , ni4+ni5+ni6+ni7+n 30 / ni 8 +ni9+n 2 o+n2i+n 3 o , n2 2 +n 23 +n 24 +n 2 5+n 3 o and 
n26+n 2 7 + n 2 8- , -n29- l 'n 3 o are an integer of 1 to 10.) 
[Claim 13] 

The sulfonized fluorine-containing polymer according to claim 
12 wherein the repeating unit represented by the formula (7) 
is a repeating unit represented by the following formula (8). 
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(S0 3 H) n 31 




(In the formula (-8), R represents any one of bonding units 
represented by the following formulas (2a) to (2j). And in the 
formulas (2a) to (2j) and (8), ni to n 29 and n 3i represent the 
number of sulfonic acid group per aromatic ring, ni to n 29 and 
ni31 are an integer of 0 to 2, .ni+n 2 +n 3 i, n 3 +n 4 +n 3 i, n 5 +n 6 +n 3 i, 
n 7 +n 8 +n 3 i and n 9 +ni 0 +n 3 i are an integer of 1 to 6, nn+ni 2 +n 13 +n 3 i 
is an integer of 1 to 8, ni 4 +ni5+ni6+ni 7 +n 31 , n 18 +ni 9 +n 20 +n 2 i+n 3 i , 
n 22 +n 23 +n 24 +n 2 i5+n 31 and n 2 6+n 2 7+n 28 +n 29 +n 3 i are an integer of 1 to 
10.) 

[Claim 14] 

A sulf onized fluorine-containing polymer having the repeating 
unit represented by the formula (1) and the repeating unit 
represented by the formula (7). 
[Claim 15] 

The sulfonized f luorine-containing polymer according to 
claims 12 to 14 wherein the intrinsic viscosity is not less than 
0.1. 

[Claim 16] 

The sulfonized fluorine-containing polymer according to claim 
14 wherein the total molar amount of the repeating unit 
represented by the formula (7) is 50 to 100% by mole in total 
repeating units contained in the whole polymer. 
[Claim 17] 

A polymer composition containing the sulfonized 
fluorine-containing polymer defined in any one of Claims 1 to 
16. 

[Claim 18] 

A polymer electrolyte membrane containing the polymer 
composition defined in claim 17. 
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a) ~ (2 j ) ©O-rti*-C^$n^*S^#fir-C$>-5. 0 
fit, SC (2 a) ~ (2 j ) fcJ:0*5£ (8) (cfco 

r. m-n,,, n, 1 ujsmmm&-rc*)(DX)\'*zsm : m 

©EGi&*:*tfeO. n,-n„, n 31 «0~2©g8$rC 
S) 1 ?. rix + nj + n,,, n 3 + n 4 + n 3t . n s + n 6 +n 
31 , n 7 + n 8 + n 31) n, + n 10 + n 31 , ,i 1 ~ 6 ©HE 
Ifcr&O. n 11 + n 1J + n 13 + n 31 Bl~8©ig£fcr& 
0. n 14 + n 15 + n 16 + n 17 +n 3a , iiu + nL + ni, 
+ n 31 + n 31 , n 3J + n J3 + rij , + n J5 + n 31> n J6 + 
n !7 + n 1 , + n 2S +n 3a «l~l 0©&£JrC£>&,, 
[0120] -T^to^. 5£ (7) ■CStoSti-SUKgO* 

At.*, (8) xtTjkstizfemoosic-y vjrik?** 
-rse<i#$?£ot>„ (7) ttb^nsiiiffi 
*sc©«fc^%«jg*WrsciK:j:or. Si^t*©WS» 
14, (b^SSttA^±-rs*e>r&s„ 

[0121] *fc. C©*»£. 5£ (8) T»t>Sti4« 
ilomfiJCB ^iI0^{4im{4&fcf)ii>^c< <t<b lH 
©*^*>&gai*A3ftrc»S^*s&»3. <*6&e. 
5x=§=J&£3g 1 S*/ > c'3©x;U*>^a©^A^«2<@Jiirt 

[0 12 2] ftif&6. 5$ (8) T«to3ni»iSO# 

3 ~n„, nil 36iOr*4«^tt. +^&fi©-f*>{£ 

[0123] 1 «l*te») 3ll«±©x;b 

*>Mt*5»A0fc»t%. -r^^^n^n,,. n 31 * 
3 «±©^r * s^tc iSSB^tcfc w &7ktcJ:& 

[0 12 4] for. «(2a)-(2j) ©l,»m*> 
KteW5Z 1 -Z !} feMr,~r„Kilt«. ftriS© 

[0125] *%iM<D vM^M 

^mt. S; ( i ) r^fcsns^'Qiio^iit, 
(7) -cmt>$ti^m i )mbmat^m-ri>m^»v 

[0126] C Cr. *#6BJ©XJb*>-fb7 



25 

»WttK*»0. lfcU:-e*&Ct#s«£LA>., 
L T«t*Wfi& £«c*H8KC flit » 5CiA5-Ct5*i, *t» 

[0127] -e-c-r. xmrnoisTsmzm-rz*** 

Wfc? KYJ«^W<2. 000* 

6200, 0 0 0©ffiH«:&*C ifc^-Ej 
&?**S2. OOOJiCi^tCtt, ffi&?*llHttm 10 

#2 0 0 , 0 0 0 £jg*.£it£iC«. iS^SJgfttm 

[0128] *|»!®:%jw*>fl;7 vJR&ftS 

i=rt*«. a (i) r^ftSft&^iiuwii. a 

«fiR«»*dWur«.»rfcj:i>. •*©*§£. *mi<DX 

SCi**r#S*s. »*Hr>ft«:«i ur. ;Ot*>K 20 

m. v -j m&^# <j r y -;ux— r-;^ h >^{t^- 
*. &£#we>ft&o 

[0 12 9] cne»©{t^W. «JW_h=£ 

[01.30] _hiE©tB£(c:fot>-c. #&nj§©;oi-*>{b 30 
7 ^g^fra^ttccfci^T. a ( 1 ) -eaft^ftsigD 

iiLmfiri. (7) -cato3n^f3iIL#©i©* 

j^©^ttB. «^^te^sti4i^iiLm&©^ 
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50-1 0 0*;U%©ffiffiic*-5Ci*5Sf$L< . 
70-10 0*)\<%<DffimtiC$}tll£2 %IC&£L<<K 
(0131 ] ftMUH. ^ ( 1 ) 3 ft SKI 9 ill/ 

*Ma&3C (7) T«*>3tii«0iEL/*ffit©- ! eJUa© 

0 l> i t >5 IHHtf£ C Z>ffip\frfo £ #>6 -c$> 

4. 

[0132] <*|6BgtcteW2>x;l/^>'fb7 
£#<DM&y?m>R ( 1 ) ■caft3ftS^JlL^{45r$ 

m-trh, xmivximyfty v&smm&mz* tie 

©S; (9) •e9kt>$tiZMMLm&.$:-£m-?Z7 yffr£ 

mm^mc * )\, * >mm*mA? -s c <t &c *t -r c 

[0133] 
[<b2 5] 




(9) 

[0134] C C-C. Si ( 9 ) CC*S«,>r. m, m' «^ 

«0~4©^-C$)0. m + m' ti 1 ~8 ©g£SrC* 
*. */c> X, X' tS'MayWK?. E*3tHT3U~6 

©teKr^+^atfcfSKJRiiR^ 1 -6 ©ffiiKr;u3 

+'>J«4Sl, q. q' «^#^*/c«3©X, X' 
©Kffi&fcSfoU q, q' «0~4©^-C*-5 o 3 
R* «TIB©^ (10a) - (10 j) ©l^ft 

*>t?tf£ ft s*te*tit?* 

[0135] 
[<t2 6] 
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(15) 

(1 Og) 

2«r, 



(10b) 



(10o) 




(1 Oe) 



(1 0 f ) 
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ii^iD 



-ir—-Zi7r 17 



Ix/xt 



— CHt-CH; 




[0136] C C-C. S(10a)^(10j) ©l>-f 

1 ~ 6 ©ffiffta-fc** 1 
~6©ffiSS*;u^'-^S. - has. ra^l, tKo 

s/c«-««_h©wtfes-r&«). ri ~r I9 (*. ^mm 

»* •) © Z ! ~ Z , . -C^fc S *i S WfigS©lEti 
fc>U r^r 2 ,fctO~5©^StC&9, r k ^3 (k = 
2 4, 25). r^4 (k=H10, 12-13, 
15-1 6, 1 8-2 3, 26~29), r„^5(k 

= 11, 14, 17) 

[0137] C CT, 3C < 9 ) •C«t>§n^^iIl/*{4 

[0 13 8] *fc. SC (7) t?St)3nS^iIb*{4«r 
#^©^Tx'*£WTSxn'*>ft:7 

^rffi^m*. Tie©^; <ii) -cs^ft&^r^asr 

[0 13 9] 
[<t2 7] 



30 



40 




■ • (11) 



O-R'-O- 



50 



[0140] ccv. Sd i) ccfct^-r, p«^#^ 
m$>tc k> © y v mm^-vffi&mzmt) l , p « 1 
2-C&&. r' (js(ioa)-(ioj) ©^-m^ 

[0 1 4 1 ] SC (7) -C*bS*iSl«gH|i<&*£#-r 
P. 23 1 (2 0 0 0) ^ffltjkStlZyjmiCJzrt&m? 

[0142] -r&*>*i. &§zw<D*)\<*><t? vmsm 

Srttt?, fcTFISJD) «. 5£ (9) fci^/JfcttS ( 1 

i) -c^tosn^iio^te^wrstt^ («t. * 



(16) 
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[oi43] c ct, *gtm<Dzto*>itv 

^MSSK (/c£;U£, Solid State Ionics, 106, P. 219 
C1998)K:K§7S) , (/ci^.tf, J.RDlym.Sc 

i.„POlvm.Chefn.,22,P.295(1984)CC|37^) , ftS^kfift^tg 
W (/ciiS! J.POlvm.Sci.,Polwi.Chem. J 22,P.721(19 
84), D .Polyni.Sci . , Polym.Chem. ,23 , P. 12 31(198 5) £c £ 10 

[0144] Sfc, KH&©*^*>fb#JfcJfflitT. (9 
^28 8 4 1 8 9^^RtCfB*8(D^;l/^>>fbS»J, f & 
*>*3, 1. 3, 5- b ';^^^>*fef>-2*-X^> 

1, 3, 5 - h yy^;K>^-2, 
*>K, 1. 2. 4 - h 'JX^;K>^>- 5 ->Ol>* 
>K> 1. 2. 4 - h 3 -x;l/*> 

1. 2, 3 - h yyf;K>-if>-4 -x;u*> 

It, 1, 2, 3, 4 -f*h^^^;l-^>-fef>-5 
*>K, 1, 2, 3, 5 -f h7y^K>-lf>-4 - 20 
*;l^>^ 1, 2, 4, 5 --r h ^;l/^>^2>- 
3 1, 2. 4, 5 -f* h^y ^;U^>-tf 
>-3, 6-2/>Ul/*>ftL 1, 2, 3, 4, 5 — ^> 
£^^^>if>-6 -*;U*>B1 1, 3, 5-hU 
x^;b^<>^>-2 1 3, 5 

3, 5-^y^;l^>^>-4-x;b*>^ 1 -x^ 
;U- 3, 4 -^^^;i/^>-if>- 6 -x;u*>^ l - 

1, 2, 3, 4-fh ^x^;l/-^>-fe*>- 5 -X;l/^> 30 

1, 2, 4, 5 F7X^M>^> - 3 
*>M, 1. 2, 3, 4. 5-^>^x^Jl/^>-^>- 
6 1. 3, 5- b VJvy'UtJl^i'-b? 
>-2-xju*>BL l 3, 5-^^;u 

<>¥>-4-^W>r«ci'»SCi niter A 

[0145] ±IB(Dx;u^>>ft^lcD^rfe, ^^*>« 

tct%.\X, 1,3, 5 - b <) j*?)1"<1<"&>-2 - 
>Ul/*>BL 1. 2, 4. 5-T*h^^^^^>-fe + >- 40 
3-X;l/*>^ 1, 2, 3, 5 -f* ^;U^>-fe* 
>-4-*;U*>K, 1, 2, 3, 4, 5--<>^^^ 
;t/^>tf>-6-x;u*>BL l, 3, 5-h!M^l/ 
•^>-fe*>-2, 4-^*;U*>^ 1. 3, 

3 l, 3. 5 - h ';^^;u^>4f>-2 

[ 0 l 4 6 ] c cr N ##PJ3<D*;i/*>fb7 ?JS£«S 

2tLT, Ztlh<DX)l*Zsim\te. 3 0-5 0, 00 0 50 



&m 2003-147075 
30 

mmmD9&mxiM?L2>ctf)m&L< . 50-10, 0 
[0147] ^;i/*>fb»j<D«fti»^3 oaaw*}»© 

^ % X;l<* >f bffJcD8S»n»** 5 0, 000 ftSlH5£fi;i 
*Ste«:tt. J5JSf*cr>x;l,*>>fl:SiJ«iatc^< (D&jitf 

[0148] S/c, *^cr>X;l/*><fc^ 
pax^>, hy^pnx^i/> ( f ^^ppxfu 

fbfcJSS. XhP^^X XhP^'> k t££(b^ b 

11, ^eii^/c«is«oiia^^fn^b*^w^^tf?> 

[0149] C*i6©SJWtt, — «*fcW— «et±*s 
&ox&muxi>£<, *(Dttffl«tt, ? **S«fi^ 

«stt^^*>{bs« 1 0 ommmcztux 1 0 0 

-2, 0 0 0KSBB©ttH(c*4C<b*«»*UC^ 
[0150] 1 0 0 KaSB*iS©»^K:H\ 

J$~&x^iOfbJKJS*ii&^ 

Jj«©S?Wi^^*>lbffOi©»i», a^J©lWX«:^ < 

[0151] 3 4c«W©XJl/*Mb7^3Rd«a 
^t«r»Sfc»CCB, cn6©^^*>^bffl*fflC^ * 

[0152] #>;^-©^;i/*>{bSJ£«. HR 
x >^ bSBtiLfc J: O'x >>fbfi<D$iJ Pit o 
/Co UjSpU *«l8CC*$l»rtt, SC (1 0 a) - ( 1 0 

4, 3; < 9 ) te^vn (in -c^fcsniaBSbmtt. 

f^J*ffl^r#S©^rx;b*>{b*r^citCcfcO, 
ee*BBHT* o/a >j b8Pfil*J J: Xbfi 

[0153] ^qa<D<fc^tc, «H»StifcJK'C^;u*> 
BHI**A-r*Cc« % a O) *5<feCf/*A:J« (1 
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ovsfcktsS (in ©sgiium&cfnc^sttSR' <t 

L/T, S(10a) - (10 j) (D^-rtifr-CvkZtiZ 
[0 154] C©££. R' ^^U^ilL^fi&fcO^ 

>{b©*f*£*fjffli-ts£. mt>ti*>x)i>*><t7 

. *fc ») il«Wtc 2 fl© * JU* >^»*^ AT ^<fc^KX 
[0 15 5] CCf, TR' Z*£tsmMLm&.$>tc<r>m 

mcms. R' ^tf^isumfictc^L-r nifcLb© 
[o 1 56] mntc. rR- z^tsumumtiL&tcKim 

R* ^t?^i!L^a(c211©^;l-^>KS^A3ti 

mtmx^n. #>o. i^^iitifcn^, r- 

^Asn^.c£^i*-r^^©-c*-5o 30 
[o 1571 -eor. *^fflS4c*5i^r. ^jgumfit* 
tew? vmm*. ^)^>mm, smm> g&«&£- 

ikic tec > r u % wn««t h &i>*> ©-cttfc 

<. ^JP»©»iiL.#ffi«:tei>-CfiB][i,. ^-o. fi^ft 
^ftiotflfc*^, S^igt*fi«cte^-c^L.-r« 
®ftllR£:MA& t/tl»5Ci *.^B*-r -5 *> ©T * 

[0158] ttm<DZ)l*l>ll7 » JR£W*^(**» 

^ ^^WS-&(*^x;u*>-fb-r-2>^c N R' 40 

a^r^A-T S <fc 5 CC X JU* ><b©^#£©J©-<>-£ /c«)JC 
tt. JSl5Sa-2 0~ 1 5 0-C©8BH. JSIE^fIWO. 1 
~1 0 0i^ra©l5ffl-C^;t/^>{bSJE^fft , >^S*!* 

So 

[0159] CCf, SKSJS* 3 - 2 O'C&ffi-Cte. X 
;t'*>'fbJgjcc;©J®&jiS*5ji< SfEsa* 5 1 5 0 

[oi6o] *&w<Dz>v*>it? v3&mm&&*m 50 
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■s/c*. 7 ^^wa^^xjb^wb-r-s^jc^ R 1 

SICSJS- 20-1 2 0 'COfBH, SftftlH 0 . 1-1 

0 0 mm<Dmwvx)i>*>itixfo*nt!; 5 . 

[ 0 1 6 1 ] C Ct, Kl£SK#- 2 0 •C*«-C«. * 

;u*>fb®fc©£^jia#2< . J5j£*H-#jI*&< a 
m&M&ifil 2 OWliSi, ^igO#{4A7cf) 
©* >{bS# 2 ilfcLt iii-jtt/S^il,^ fflJSrt* 

[0162] *§m(oz)i*>it7 vmsmm-gr 
fazmztctbiaz, mMn^, tju £*©**§ 

[0 16 3] ccr, *mn<ox}i*>ity 

«. 5£ (9) tecfcO'/*fc«^; (11) t?«fosn5i 
iIU*(4£ L-r , S(10a)~(10j) ©l^rti* 

feW©5f«H*JflPfiE-i-4. (10f). (10?), 
(lOh). (101), ( 1 0 j ) ©5««fc*)&S# 

fc«-&(c«. >(;l-^>'fb©^(c < ^;l-*>^SS©$iJ® 

ffll>7tBR©i|$tt*iJT * L ( » © £ ft -5 rc*-C * . 
[0 16 4] Sfc. S; ( 1 ) -C^fcStlSXJ^Wb-7 
v*d*a^»*»*«:tt, S (9) *©R' 

fi-^ft©^ >{bJSlS£ ISHt©^^* >^bKcS^f a 

#P320 0 1 - 49 1 1 O&WKH^SftT 
j£ilHI*©S^S(6*fftt5XS*er. (9) t» 

[0165] CCt, fg|200 1 -49 1 1 O^&IBfC 

(12) -r^3n^{b^5?:. *asi4<b^©#fiT-t > 

mmmm^icis^x, s;(8) tf©R' **tf^*-;u 
( 1 ) ^sns^ju^xb-? ■?w&mm'&&*nz>K 

[0166] 
Ht2 8] 



(18) 
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(1 2) ' 

[0167] ee-c. 5£ ( 1 2 ) tcblvr. m, m' B 

m" «0~4©^t , a5 f )> m + m' Bl~8©ll$re 

Sfc. X, X' »^ny>l? 1 KSRJOKflKi- 10 
6©{&»r^+;i«Sfc«^M^t i ~6©fi«r 
3*iy;ug£fti/. q. q' «^#^*fcf)©x, 

X' ©ffifi?K*3t*5U q, q" «0~4©S9frC* 

[0168] cct, ±ia©*-^Sl£:K:*jt»rtt, SIS 

S&B2 0-1 5 O'C-C* 5 0-12 0 
•C-C*5Ci»f LC^. C©K. C©cfc^(CffiSg-C 
"KJ£T 4Ci T?fflKlS*MHW L/« ft 6 4a S S^#©y A 

&ICK*ff l/ft< . JSt5fiS* s 1 5 0 'C^iBA* 

[0169] ifc, ±IB©S^SJCE{C*s^r«. 
(9)tp©R' «r^tf^2f-;l/«jg*}#0^:>"7-cfi© 

y&t&tez<Di&mm<DB-cm&icmi>zt tarn*, l 
v. 

[0170] ±ia©*£s:i&c:tet,>-cB, mn<D^mm 
tg-C*£©-C. *^©JKX*#>atBOKtt*&*»fc3 30 

[0171] fttte. ±IB©;ou*>{LKJCSte«fciX/*fc 
*S£f*©ffi»#ffitt. «*£»©M^f*©flWK:frS!* 

^**>^b^ 9 ^#K^ft&H&tt©fltetc«wi% 

&t^K?ffi#LTf£^r&C<h&Cj;f) > -f ;Utt©«te 40 

[0172] *4(,»tt. *§&W<DXJV*>ity »JRSW 
Ufc&ic. 7KtBi i>HWrt>fc*rtt£©#ffiK:J: OitIRS 
[0173] M«Mfc£©x;u*>fbW©;!>"CE 50 
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[0174] <4m©ttffl£HJi&«>*»Htt. 
[0175] CCt, ^HJO^Bgfflfi^B. ##£98© 
«$fcB-ffikUi^bTt>T&J:t,\ 

*a9i©»flBiuae»«. *«w©x^*>ft3 9*^w 

Jt^#©**6&S«JIBH(iBW'r*or*>J:t»*s. •?■© 
Wtt**L<«TLttl.>ISHr. flt®©Iift:£ft!j©«» 

[0176] C©Rg. *l%^©«fliffl^CCBB^$n# 
•Sffe©«S§i LTB. »«cH5eS*i*t>©TttJ&:l,>#(. 
fttttflJibrB. *'JxfU> (PE) . #'J7'afU 

> (pp) > !f«y*^u> (PS) , tfyy^uy** 
yu-h (PMMA) . ABS*8H§:foJ;tfASltfJilft:£" 
©WfflWJB*. ipyr-fef— h (POM) . #y#-# 

*- h (PC) . #'J75K(PA:t-fa» . >J<y 
x.?-vi/7-i>y *il>-\- (PET) isJzVXVJf-ls^ 
fU7$V- h (PBT) fti'©i>y-7'J>^7 
X #'J7 *-U>X)l>y 4 K (PPS). * 

';x-fj^**> (PES) , *y^h> (PK) . 
sH'J -Y 5 F (PI) . \^)^fU^^ty>t 

T-x/vitv-v (pct) . j^yry u- h (par) 
fcet &&kka# y v-. ( l c p ) ft: £<oimwmiffi 
^ x#*2/Wib. 7*s-)i>mm> stfvvtwmtt 

[0177] *&m<DmmmtMK., %mw<D*>i*> 

ity ^fMt^M^ffl§E»^i^5tl^t* 
3WB9!©*jb#Wfc:7 9^WS^#©iB^-S 
«. ^12^»{CM u r 5 o - i o o nm%-c$> sci 

#*?*ly<. 7 0-1 0 0Jt»%-C£>ftB3e>fc:$?£O 
[0178] *|Ji©^**>ft7 9SS^W*^rf*©B3 

[0179] *mw<Dmmmm»K.te. smicm 
d-c. fci^iB. wutffi±m: m%mm. mm, 

[oi80] ^m<DX)i^xty vmsmm^ttzs 
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[oi8i] <*§zw<Disfr+nMnm>*&w<Dmft 

[0182] *Mi©1l»?*jnHRi2. *^<dx;I/ 10 

» * tt a: £© s * ? * ft^tttc^-r'a cti> -^m-c 
[0183] ^mom^^-mmmmommicm^im 20 

tttLXte, fjia©fittt©ft#>-efe. *%l3©<«flgiHfiS 
icRB^§nsf>©-ewftc^. fc£*.tf. N, N-i^y 

?*rthri F, N, N-i^y ^Us^Jl/ATS F. 
•X9 L ;l/X;l/*+5/'F. N-jfW-2-b , D'JFX --n 

*\ y^y— ;U. x$y— Jl/. ftiOy^rJ-^Sftif 

?> jStfJ ft © * ji^ C i ifi-C * £ „ 
[0 18 4] C<T.e©^«> ■5ISgftffiH-t , a»*?l^ 30 

«. *fiR£ft©*«©0. 1~5 0«*%©ffiHT'S)-5 
CiW* 0t». ?&K#0 . 1 SS%*SI©*B^»1S^ 

»«« 4 ti^«is^^a»iHM©»nxi4*iiST-r 

[0 18 5] i/c. *^©iS^S»aJBI©(S^)4 

sums *m%<D®i&®ma*mML&zmutwxm 40 

[0186] CC-C. ##6iB©®Ji§ffl^*&fl¥*fcra 

#f&-r s gaftwratig *§© w^t* . »nissfc««)iig« 
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[0187] *mi<DnftttMwm*!&&T&iciz: 

[0188] isfc, c©*§i^. ?gi8©l&*tt, Jjn&r« 
J!c<ia»ecJ:iCi36s % f#£ft£##PJ©S5#T-m8?f? 

[0 1 8 93 *1^. 49Mi©Wniil0(M««ff<A:» 
* + ^h-rSci*«'C*4. C©E£. «»©fil£#5 0 

~i 5 o*c©«ibk:* + * htsciws 

?8?fc©iB&#$5 0'C*«©tg^«, +#{c?gjg© 

.#1 5 0°C££g;l&£. # 'J v-?gj&©^ff#£(;S*5 

[0190] *^©«BB«fiS!Bj4^jS* fc»^|5crs 

•S4>©-Ci*ftt,>*5, lO-lOOOftmOlI-CWC 
tWJL<, 5 0-5 0 0/imOiiT*n«36K 
jtf* tA>. J¥<&# 1 0 um*i©)|^Bli L/"C©ff^ 
£«Tft<ft£ffllSj#*0 > 0 0 0 umZBZ. 

h 1 7m— tzm&te * w < ft s ffiisja** . 

[0191] ifc. *^HJCD#fllffi(S^*S»?*/c{*^ 
IW-S**©* + XH5*lW»-r**ffitt. #«CRK£3 

r^" K^dr-^u- Ffti'*ffl(,^r— 
hfflS*— JEtc br»«©»*>i«fltrw**iWfai-r4 c 

[0192] ^mmmmmm^mmitcimmr^ 
®m** + * h-r*i». «««©i»*aifltrttto^«MBiii 

**D©«wc«fia«:Lr5!i«aut* 

Tlf 4 Ci J; 0 ^^©^SjiS^Pl^T h C t * 
4. *ft£©#WW»ftK:jSRorWfl»S«l«l» 

mmmsi uxa < ft oT#*gi!itoi!*£jftg*aas-r 

[0193] atcmi©«»T«Miiiia. e^fct&or 
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zi*v&z>i£vw^c±ifi&&u,\ m^mta*. mm 

#5~2 0 0 Mm©ffiHtt&& L< . 5~5 

0 Mm©ffiHft&ft«3 6fd!f£ L< . 5-20/im© 
ffifflfC*fttf«fc#* U>. 

[01941CCC, |gJI#5 jum5fc«©t§£fttt. & 

«©««aifi«3&J3t 4 -5 fSft** * s „ 
[0 1 9 5 ] ttfc. 4:«9!(Dll^«Mmi«. 

eaittccjoA. am*, waste, wxttttdftcfeflinr io 

[0196] *JW30I^II»WiA-7», 

* v. ij~ # >m*£mft t t zmmm t imm 

i©Il^«Wiehl>. C©.£>6 4>, #*WI© 

[0197] s^k, *mw<DHtfrf-wM i m&a> mm 

[0198] Jn*.T > *^HJ©W^*WK)««, 8 0 
l>t <trt>6, WI&ttft4>®ftTt> 

[0199] 30 
[0 20 0] <*tt«l >*-T. #PSJ20 0 1 - 49 1 

1 0£38fttaiS©;£i£fti£i;T4, 4' -b* (2. 

3. 4, 5, 6-'<>*7WO'<> , ^A) y?x- 

(BPDE) £-£jjS0;te„ 
[0 20 1 ] &ft, F ;i/x>cc*»0fctt**>6?Mfi* 
ftJ;f)fiM3ft;fc9, 9 -fX (4- b Fat>'7i- 
7WU> (HF. TAPJ^tti) 1. 25 g 
(3. 5 7mmolKfa) i, Mi*'J^A0. 5 7 40 
g (4. 12mmo lKtIS) i. N. N-iSjtWT 
•b h T 5 F (DMA c ) 13mli, h;Px>10ml 

*f -/ » *JW*«*J J:C«ffl(S«|&**«itA: 10 0ml 

[0 20 2] 8fct,>T\ C©S-^igJ% 1 6 0 'CiCfin^U. 
2B#rajl^cmo. ot»-C h;Ux>£g£l,fc. 3 6 
ft, BPDE2. 0 g (3. 58mmol ftfgiM) *C 
©$I-£iBjft8SJjnU SS8 0-CC2 1 ^fi^tT^-c 
fc. 50 
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[0203] «^stt«. stcsR*»*por. c©ig& 

IT, *©»«*rttlO:«^**ICcJ:»>Jg«U ?K 

[0 204] ±iB©— *©8&f£©JR¥«, 9 3%-c* 
D. »6ftfc«£f*©;tf5;*|g»filSt*2 4 3'C-C* 
I), *WfcttK«0. 5 3dl/gtfeofc, £©*£# 
©1H-NMR. 1 3C-NMRO?t- h0*5.£O'f£ 

£0 1 *5j:O*0 2{C^-r o 01 fcJ;a c 02©±ai5fc^$ 
ft£ISjgt,¥ft©*fiji5$«. f#i5nfcNMR©?-t-f- 

a© t- ^ {c^jars- *ft^»a©jfi^*>-«'*j ia'a^s 
istcfflt > &#*#©****» e^aj $ txtcmm l #(±© 

«i&K-cftS„ */c. @l*$J:o'02(i:*j<,>T«, ^-ft 

-en©f-i7i. je-©f-5'^6^«'jstis{b^«jfii 

[0 20 5] ^K, t ©fi^ffc2 0 0 m g «ttKII2 0 
mli£^(C3 0-C72Wi#Lfc a -eUT, SlE 

ft, a»©*jjfc*»»jsiofc«. ^%£f£*g-r£t£ 

[0 20 6] -e©^. C©^©JR^«, 8 9%-Cft 
*). f#6ftfcXJU*WM^©*H»ttKtt0. 51 d 

l/gt*^fc. COi^©lH-NMR, 13C- 
NMROft- FSfcitflg^i'- h^#>6^1iJ3ft& 
ffit=rf*©*£jl L i|i{4©tgjg3;£0 3teJ;yi4 ftTjVr . 
B 3 teJ: 4 ©±gP(c^ 3 ft Stt£ L#&©«Jjg5£ 

nenfcNMRc^t- FH©b-~*(t*fj£-r*fb 
^^©«^to#fe«fcu ! s^si£{cfla^)tma*©«jg 

3*jJrU t ia4tC*jC>r« > •€-ft^ft©b , -5'i. -?-©b* 
-^*>6^SiJ3ftS<b^»jt<!:fC«. IH— ©##*S#L 
■CftS. ±fB©NMR©f^ s f;0. nhtltcX)l*>it 

*s^A 3 ft /ca^r * •& c t *tfltai 3 ft -s . 

[0 20 7]f U. C©^*XkI^ft2 0 0mg 
4N-yWta'JF>2mlKiBU t!^^m±iC 
WmLtcte. ^BStSCiT?, ^3^Jl5Atm© 
tSaBttWfl^BjWSftfc. 3 6CC. c©W^F-«*8 

o.-c©^.s*ij-c i B#p B iazs^a t,fc«. w *>eaw* 

aue*tr& ofciC^, 0. 10S/c m©ffl?:ff fc. 

m htitcm%8 oic©ji**ct>'cw^ttKit*ff«c 

K©0SI{CBJ 6*>&^fcttlg»6ft&#>o;fc. 
3 6(C, ft 6ftfcMCcfi4^)14$K¥-r-5»nXl47 : -X h^r 
LfciC^ ftiiSdBift— ft 3- h3ft. W*ift«IS* 
6ft&*^fc„ mr, («o AWHf^fS. tga- 
5 o *ffli>rr Jb=f>#H«t>-rfHaaK 1 o "c/^© 

f*3 1 O-CiC^igmifto/Co 
[0 2 0'8 ] <!S5SWl2>*-r. HFffl*>to0K, 2, 
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2-b*x (4-b Ka^7»^l-) - 1. 1, 1, 
3, 3, 3 — fcXVizfU^ls (6 F BA, Mm 
itf&XM <#) m> 0 . 6g(l. 7 8 mm o 1 fcffi 
§) tHFO. 62g (1. 77mmol KfflSj) (DM 

[ 0 2 0 9 ] -g-CDtSm. C©P£©iR^«. 9 2%t* 
D\ t#kn/cfii^ffc©#7;M&f£SfiW:2 0 

mbtitcm^&ottmfcmto . 5 7d i/g-e& 

io 

[0210] *H,vc. J§5t09l i|S]«©^-Cf#6*afc 
8 8%T*0, *HS5tf£g#0. 6 4dl/g©X 
H-NMR*ffl^-C»*TOfclS*J:«). -jHR 
u >SS*fc 5 US 2 ffl©* >K*s«A 2 n/c* ju* 

[021 1 ] m>x* nhtitc^)i^>itm^#^m^ 
■c. mmmi tmmcomF-c, mzm 1 5/im©» 20 

JS*». -f:*>fcgteI'JS£tT&ofc<iC6, 0. 0 6 
S/cm©Mifc„ Sfc. f#£>nfclK£8 0'C©^* 

F3n, «*5*iBS»6titt*>ofc. mz.x, ussmi 

[o 2 i 2 ] <tmmi >£-r. HF©#>nruc6FB 

A£l. 2g (3. 5 7mmolKffl3) 4ffll,^t<i4 30 

C©KS©JK*«9 4%-C*«3 V fSe>n/tfi:-£tt© 
m&mz. 0. 4 9dl/g-C*ofc. 

©asmi. stt.f5©iS*i©^«igi?)6n-r. »<=>n/c 

o/c. 40 

[02 1 4] <mmm3>£-r. * -> 

Xit-i> h7y7$:ffi?Ltc2 5m 1 S©7 ^XrUC, F 

9-fX (4-tFQ ; t : i'7i-A) 7)V*l>> (H 

F . F U v ?*tiU) 0. 394g (1. 12mmo 

1 Mm) . 'J-JAO. 171g (1. 24 mm 

olKflS). N->?;bfP 'J F>2. 5ml*jJ;^* 

F ;Ui > 2 . 5ml 4tti£/W£„ 

[0215] &{C t C<0ffl^«*fiBRS«illTtC*5«<>r. 

1 3 0T!r2ll*HI#i»BWc*fiW HF©#y?AiS£ 50 
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I^EUte, f#6n;fcHF©#y ^AtgJCSf&fi (*t>0 . 
0 4m 1 ) ©TK^Sn-ri^Ci^SSigU/c^ F;l< 

[0216] «t»r . m&moum.&8 o "ckhj^l/c 

iC^t, 4-7^^ + ->-2, 3, 5, 6-fh77 
;l^D^>V~ F 'J)V (PTF BN) 0. 3 0 0g 
(1. 1 2mmo HCfflS) *fcfiMlcmtaL. C<DU 

a?r«}t l aa* & 2 o B$rasi& $ -t±fc. 

[0 2 1 73 *Lr. SlSft7». C©j§«^^b>^ 

-rati, < «8$i-&#6 1 %&m*.mmt>icm}nutc. 

[0218] C©J;-5(CUTl5IiRSn/cfi^-#*3 Ow 
t/vo 1 %©?S@[CC*S«fc5«:N, N-i^^UT-te 

ft s f ( dma c ) icmmis, commz j f ;->\> 

[0 2 19] C©I^©JR*«. 9 4%-CAf). f#6tl/c 
m&VPDtiZ X^iSSB 2 3 2 'C-C* «J . 
0. 3 5 d 1 /g-C&-z,tc 0 CCDl^ftClH-NMR 

■r. 

[0 22 0] .H7©±a^*3*a4«K10*ffi©flKfiSC 
», f#6nfcNMROft- H0©f-^CC>Ptfc;-r-5{b 
^tjt©ffl^*3l**J £ C«^JRj£«:fflC»fc#««M0«J6 

7K*jt^r«. -en-en© f-^t. ^©f-i'^e.^ 

[0 22 1 ] «tft. C©S£-<* 1 g fcjgiK^ 10ml 
iifetc.3 0"C-C7«F|HfiW¥Lfc. St&SL SJ5fK&£ 

£f#fc. C©IS©iR^«. SS^f^f^^ f#6n^X;U 
*><b*^©>pf^:tta«o. 40di/g-c*^c. 

C©^<'j v-©l H-NMRiJ^O'^X^i; hJl/J:f5|5] 

n-s{b^#3&*ia 8 (ct^-t. 

[0 22 2] ^8©±gl5CC^3n-S^igU^(4©«j»S 

tt. f#6n/cNMR©^ + - hS©e-i/K:Sfti£-rs^b 

8{c*ji^-c«, en^nob'-^t, ^©f-**^? 
iiJ3n-5{b^l«j§icc«. H-osfWLr»5. ± 
IB©NMR©^S<fc 0 , t#e.n/cx;u*WbM^mi. 

[0223] ^i^r. »en/tx;u*wba-^ft:i*^ 
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milfeZifte'otctCZ, 0. 0 9S/cm(Dtl«| 

[0 224] <Hl«l4>$r, BPDEtOKtoDCC, 10 
BPDEGC-ecDStt#4, 2-tfX(2, 3, 4, 5, 

[0 2 2 5 ] *CD*S*, CCD|^CDiR^«9 5%^?^>0, 

f#6n/cs^<D^/^^fg^aa«2 3 9 °cx& 0 , n 

[0 2 2 6 ] CCDM^foCDl H-NMRX-^^ b 
9&C^T 0 H9te, m 1 ifntfiCDX^ 
mLX\,>2>&, m&»*sy-<D9Smicj:i)milciZ& 20 

[0 22 7 ]^c 4 HJfetf!) 1 ira«(D*ftr»6*lfc* 

«8 6%r*0, »tttS^0, 8 6 d l/gCDX;l/* 

[0 2 2.8]iUt, WhtltcZ)l>*>itm^fc%:m^ 

x. mmm 1 4Bia©*frr. «s» 1 5 /imo3s»«c 

S/cmC0fS^f#/c o *fc, »64l7dB*8 O^Ofc* 

f^n, »*«n»BA6tia^ofc 0 mix* mmmi 
tmm<D&ftxmmi±tmziTte ~>tctz*>. 3%mm 
m&nm*3 os'cic^m&ofco 40 

[0 2 2 9 ] <»«fHS**j J:tftt*WFffi>c cr, Hife 
«iMte<t JtKfll 1 ic *$ 1 > r n h ti tcm^W ten* 

xmrn^tc < i > mm&&, < i i ) itzxmsu 

BE. (i i i) NMR^^h;k tttSTOJWeB, TIE 

©ws^fficcseoyt. NMR^^^h;u4i»<aiJ3eis* 

1 — 0 1 0 SCt^-To 

[0 2 3 0 ] £/c, SIS6Wi~4*jJ:af|:k«Wl CC*JC* 
r#6hfcis^*»»BiccocirSl«Lte. ( i v) 
W * >E»ffiHJE. ( v ) JJOXtt, ( v i ) BWtft. 50 
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(v i i ) W^ft, &4*<Da»J3E*4l^W»fflS«, TIB CD 
<»J5e»iS*J <fc OTHft»tt> 

( i ) w&te&comTZ 
nhtxtcm.^W(om^. o. 5*/d 1 

«fc3K:N-y*;i/fcfn y K>tc?gfiSU 30°C<DtIS» 

»«*Stt ((In (ta/tb)) 
/c, t aJ3««««©*T#«t, tbtti««O»0« 
T#*t c.B#y7-«B Wfig/d'l ) ) tSIl 

[0 2 3 1 ] ( i i ) #^X«»«tt©»Jje 

(«) mmmrmW:. dsc-so*^ Kmom 

[0 2 3 2 ] ( i i i ) NMRX^^ YJWmtS. 

WU Vari antt&Un i ty-500 ( 1 H- 
NMR, Sffi8 0°C) WTCem i n i - 20 0 (1 

3c-nmr, iaK6o°c) ^m^xm&Lft 0 #ac, 

[0233] ( i v) j*>&m&<omj£. 
mtmjzmyv-? (^^n> (r> s?) _h-c\ f# en 

(ttS:0. 2mm)^Ut, 80°C. 95%RH 

LH- 2 0.-0 1 ) *CCK*4*«JSU 
^>f-^>X^SOLARTRONm 1 2 5 0 F 
REQUENCY RESPONSE ANALYSE 
Rfc<fc«3«J^L>/Co 

[0 2 34] «B5E©»CCtt, «MIBII*^fc3*rj»l3E 

[0235] mmm<onm^ : mmm ts/cm] = 1 

/mU [cm] xjgJl [cm] xfflKmm%l& [Q/c 
m] 

( v ) jJlJXttcofFlffi 

a^tS#fi#2 0w t%X$>Z>X-4tl'Zf5 >^0. 7 
2gi, +7 (R) «ft (^^ttW, tJ~7 

4*> (R) J ««2'0«) 1 g<L£, ^-«caSJ:5 

ccyy-fey >5 gicu&ftWcrzcttcjz^x. ^-x 

h^iiML'/c 0 ^Cl^T?, x^n> (R) y^;UA (FE 
P) (D— ^CDffiCC, C^XF?:r7''J^-^^ffl 
^xtMi, «JEISj®-r^ciCcj:0, f^^n> (R) ^ 

[0 23 6]^t, fS7'UX©7'UXi(Dri^, m 
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(r) ? jfi&tmft^mMmmiiz 1 8 o-c. smp 

a©iftt3»«l,» > r7D> (R) 

a : ^ftmcmzn^ifi&tet & io 

( v i ) W;5M*fe©ilMi 

flfca^ Hfl?Sf JS*> h & & 7 ;u A«f4*. **f L- fcr > 

8 0-CCD*itiKaaiOr3HIH«aiLfc. * 

O : fcTMcj&jg^IS&eftS 
A : ^1l©ii)ift:tfI2»e>ftS 

x:fflUl^-jtl^ 20 
( v i i ) Wj&14©f¥ffi 

^iSiig 1 0 "C/d-T 3 
[0 2 3 7 ] 

can 
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tc$>(DX3bhC 

[0 23 9] 4-HM^?n/£iJ|*fi©^fiS*j«i:C^|!te0!|» 

i^©^B*fc J: Vmwn-C<D-$ s<X(D$Lg&S£ ft* C 
[0 24 0] 

flnitt{c4>^nfcs^^-m^s®©^«i l-cw ®scffl 

So 

[0 24 1 ] Hfttc. *!8W©«JIBilUS«»fe. SWc^ 

*>Ga»ttfdiii*., w&tt. unxft 

[0242] s 6k. *&m<D&m-&M'mmi>mm 

[01] B P D E i H F *>6^bfc7 i- f^f 1^ 

[02] BPDEiHF*6^Lfc7?^fM 
#©1 3 C-NMRX"^ h-»l/*J«fcO f iax-<i' 

3 ft i, it^m&z mt>-?m x*> z> . 

[03] B P D E t H F •> 
ft<fcf)flfcX;^W[;7 ^Wl^ft©l H - NMR 

[04] BPDEiHF*>6^fc7 
^OW/cX^^^ib^ ^^**^*©! 3C-NM 
Rx^i- h;Ufe<i:c>*l^x-<i7 h;l/J:OI3IS3ft-5^« 

[0 5] BPDEi6FBA*"ei^Wc7 2.fS* 
«-^ft© 1 H — NMRX'ii' V frteX.VWLX^Z hfrJ: 
K> 3 ft £f b^B»jg%^*>-r Ht?* So 

[06] BPDEi6FBA*>e,^EEUfc7^^W 

fi^<t o mcz.**>it7 v m^mm^ito ih-n 

MRX^^ h^teJ:i>*^-<^ b;UJ:0|ij^$ftSlb^ 
[07] PT F B N i H FA>P.Mlfc7 Ml 
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-&W<D \ H-NMR*-^* h/UfccfcD^X-^ HIND- 
IS] s n s f b*«a * a*> -r m v * s . 

[08] PTFBNiHF*>e.^0fc7!'i^*t 
»fcx;i>#>fb7 »f^«l^o 1 H -NM 

[0 
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* [H9 ] BPDEiHF*6^Lfc75 
[ilO] Mtt&^BPDE<fcHF#>e>£)#l//c:7 
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